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10 

BACKGROUND OF THE INVENTION 

15 

The subject invention relates to fungi resistant asphalt and to products 
including the fungi resistant asphalt when the fungi resistant asphalt is combined 
with a base sheet to form a fungi resistant sheet material. The fungi resistant sheet 

20 material of the subject invention is especially useful for roll goods and sheet 
materials that are used In roofing applications and residential and commercial 
construction applications. 

Several fungi resistant asphalt containing products, such as roofing shingles, 
are commercially available where the products are made fungi resistant through the 

25 use of topping granules that contain or are coated with a metal or metal salt based 
on copper, zinc, or silver. However, to Applicant's knowledge, none of these 
products is made fungi resistant by adding an antimicrobial or biocide (a fungi 
growth-inhibiting agent) to the asphalt. While these granule topped products 
perform satisfactorily, it would be beneficial to have asphalt containing sheet 

30 products that are fungi growth resistant without the need to incorporate topping 
granules into the product provided these other asphalt containing sheet products 
could be economically and efficiently produced without adversely affecting the 
performance of such products. By way of example, the following are a few of the 
asphalt containing sheet material products in the building industry that are currently 

35 made with asphalt that is not fungi resistant and that have applications where it 
would be beneficial for the products to be fungi resistant. 

Tarpaper is commonly used in the building industry as an underlayment in 
residential and commercial roofing applications and as a low cost but very effective 
housewrap under exterior siding, brick, or stucco. Typically, tarpaper is an organic 
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paper-like felt that is coated and saturated with asphalt by spaying both major 
surfaces of the felt with asphalt or dip coating the felt with asphalt. Most felts used 
in tarpaper are formed primarily of cellulose fibers but some felts include mixtures of 
cellulose fibers and reinforcing fibers to make the felt stronger (examples of organic 
5 felts are disclosed in United States Patent Application Publication Pub. No: US 
2003/0129899 published on July 10, 2003). Other similar asphalt saturated sheet 
materials and most of the generic asphalt building papers often referred to as Grade 
D building paper could also benefit by being fungi resistant. Added fungi growth 
resistance should also be beneficial for other roofing materials made of asphalt 

10 coated nonwovens, such as but not limited to glass mats, polyester mats, and 
polyester spunbonds. Single-side asphalt coated sheet materials where the base 
sheet, by itself, is naturally fungi resistant, but the asphalt coated sheet material is 
not, should also benefit if made with fungi resistant asphalt. For example, a single- 
side coated polyester that was fungi resistant could be used as a high quality/high 

15 strength roofing underlayment for clay and concrete tiles, as a canal liner, as a low- 
cost housewrap, as a packaging material for lumber, and for other uses. Similar 
breathable, hot melt coated, nonwoven sheet materials that could benefit by being 
fungi resistant are disclosed in United States Patent Application Publication Pub. 
No: US 2004/0023588 published February 5, 2004. For certain applications, it 

20 should also be beneficial to have asphalt saturated fiberboard that is fungi resistant. 

SUMMARY OF THE INVENTION 

25 The fungi resistant asphalt of the subject invention and the combination of 

the fungi resistant asphalt of the subject invention with various base sheets to form 
asphalt containing sheet materials that are fungi resistant provides an economical, 
easy to implement, and effective solution to the need to provide asphalt containing 
sheet materials that are fungi resistant, preferably fungi growth resistant (as 

30 hereinafter defined) and more preferably fungi growth resistant with no observable 
fungi growth (as hereinafter defined). One or both major surfaces of the asphalt 
containing sheet materials of the subject invention are or contain the fungi resistant 
asphalt of the subject invention and many of the base sheets in the asphalt 
containing sheet materials of the subject invention are saturated with the fungi 

35 resistant asphalt of the subject invention. 
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As used herein the term "asphalt" includes both asphalt and modified 
asphalt, such as but not limited to one of the modified asphalts commonly used in 
the industry to make tarpaper, asphalt saturated roofing felts, asphalt building 
papers, and to bond facings to insulation layers. The asphalt of the asphalt 
5 containing sheet material of the subject invention may be applied to the major 
surface or surfaces of the base sheet by various methods, such as but not limited to, 
applying the asphalt to one or both major surfaces of the base sheet with slot die 
extrusion coaters; applying the asphalt to one or both major surfaces of the base 
sheet with transfer rolls; applying the asphalt to both major surfaces of the base 

10 sheet by dipping the base sheet into the asphalt, and applying the asphalt to one or 
both major surfaces of the base sheet by conventional spray on techniques. The 
base sheet of the asphalt sheet material of the subject invention is able to withstand 
the temperatures required to apply and typically saturate the base sheet with the 
fungi resistant asphalt with little or no degradation or shrinkage of the base sheet. 

15 The asphalt of the asphalt containing sheet material of the subject invention will 
typically increase the water repellency of the base sheet and thereby make the base 
sheet less susceptible to fungi growth by reducing the presence of moisture in the 
base sheet. In addition, the fungi resistant asphalt of the asphalt containing sheet of 
the subject invention can function as a vapor transmission retarder to reduce the 

20 passage of water vapor through the sheet material of the subject invention or as an 
air transmission retarder to reduce the passage of air through the sheet material of 
the subject invention. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial schematic perspective view of a first asphalt containing 
sheet material of the subject Invention. 

Figure 2 Is a partial schematic section through the thickness of the asphalt 
30 containing sheet material of Figure 1 on a larger scale than the scale of Figure 1 . 

Figure 3 is a partial schematic perspective view of a second asphalt 
containing sheet material of the subject Invention. 

Figure 4 is a partial schematic section through the thickness of the asphalt 
containing sheet material of Figure 3 on a larger scale than the scale of Figure 3. 
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Figure 5 is a partial schematic perspective view of a third asphalt containing 
sheet material of the subject invention. 

Figure 6 is a partial schematic section through the thickness of the asphalt 
containing sheet material of Figure 5 on a larger scale than the scale of Figure 5. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 Figures 1 and 2 show a first fungi resistant asphalt containing sheet material 

10 of the subject invention that includes a fibrous base sheet 12 and a fungi 
resistant asphalt 14 of the subject invention. The fibrous base sheet 12 has a first 
major surface and a second major surface that are each defined by the length and 
width of the base sheet. The fibrous base sheet 12 is saturated with the fungi 

15 resistant asphalt and the asphalt saturated first and second major surfaces of the 
fibrous base sheet 12 form the first and second major surfaces of the fungi resistant 
asphalt containing sheet material 10. By itself, the fibrous base sheet 12 of the 
asphalt containing sheet material 10 may not be fungi resistant or may be fungi 
resistant and not readily support fungi growth. However, where the fibrous base 

20 sheet 12, by itself, is not fungi resistant, the fungi resistant asphalt 14 imparts fungi 
growth resistance to the fibrous base sheet 12 so that the asphalt containing sheet 
material 10 is more fungi resistant than the fibrous base sheet 12. Where the 
fibrous base sheet 12, by itself, is fungi resistant, the fungi resistant asphalt 14 with 
the fungi resistant base sheet 12, unlike asphalt containing sheet materials of the 

25 prior art that use asphalts that are not fungi resistant, forms a fungi resistant asphalt 
containing sheet material. 

Figures 3 and 4 show a second fungi resistant asphalt containing sheet 
material 20 of the subject invention that includes a fibrous base sheet 22 and a fungi 
resistant asphalt 24 of the subject invention. The fibrous base sheet 22 has a first 

30 major surface and a second major surface that are each defined by the length and 
width of the base sheet. The fungi resistant asphalt 24 forms a layer 26 on the first 
major surface of the fibrous base sheet 22 that, preferably, is coextensive with the 
first major surface of the fibrous base sheet. The fungi resistant asphalt layer 26 is 
partially absorbed into the fibrous base sheet 22. By itself, the fibrous base sheet 

35 22 of the asphalt containing sheet material 20 may not be fungi resistant or may be 
fungi resistant and not readily support fungi growth. However, where the fibrous 
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base sheet 22. by itself, is not fungi resistant, the fungi resistant asphalt 24 imparts 
greater fungi growth resistance to the fibrous base sheet 22 so that the asphalt 
containing sheet material 20 is more fungi resistant than the fibrous base sheet 22. 
For certain applications the fungi resistant asphalt 24 of the fungi resistant asphalt 
5 layer 26 Is absorbed into the fibrous base sheet with little or no bleed through of the 
asphalt to the second major surface of the fibrous base sheet 22 so that the fungi 
resistant asphalt containing sheet material 20 is fungi resistant with an essentially 
asphalt free second major surface. With this structure the fungi resistant asphalt 
layer 26 forms the first major surface of the fungi resistant asphalt containing sheet 

10 material 20 and the second major surface of the fibrous base sheet 22 forms the 
second major surface of the fungi resistant asphalt containing sheet material 20. 
For certain other applications, the fibrous base sheet 22 is saturated with the fungi 
resistant asphalt 24 absorbed from the fungi resistant asphalt layer 26. 

Figures 5 and 6 show a third fungi resistant asphalt containing sheet material 

15 30 of the subject invention that includes a fibrous base sheet 32 and a fungi 
resistant asphalt 34 of the subject invention. The fibrous base sheet 32 has a first 
major surface and a second major surface that are each defined by the length and 
width of the base sheet. The fungi resistant asphalt 34 forms a first layer 36 on the 
first major surface of the fibrous base sheet 32 and a second layer 38 on the second 

20 major surface of the fibrous base sheet 32. Preferably, these asphalt layers are 
coextensive with the first and second major surfaces of the fibrous base sheet 32. 
The fungi resistant asphalt 34 of the fungi resistant asphalt layers 36 and 38 is 
partially absorbed into the fibrous base sheet 32. By itself, the fibrous base sheet 
32 of the asphalt containing sheet material 30 may not be fungi resistant or may be 

25 fungi resistant and not readily support fungi growth. However, where the fibrous 
base sheet 32, by itself, is not fungi resistant, the fungi resistant asphalt 34 imparts 
greater fungi growth resistance to the fibrous base sheet 32 so that the asphalt 
containing sheet material 30 is more fungi resistant than the fibrous base sheet 32. 
For certain applications, the fibrous base sheet 32 is saturated with the fungi 

30 resistant asphalt absorbed from the fungi resistant asphalt layers 36 and 38. With 
this structure the asphalt layers 36 and 38 form the first and second major surfaces 
of the fungi resistant asphalt containing sheet material 30 and the fibrous base 
sheet 32 forms an intermediate layer of the fungi resistant asphalt containing sheet 
material 30. 



5 



The fibrous base sheets 12, 22, and 32 may be a woven or nonwoven mat or 
scrim made with continuous or short staple fibers. The fibrous base sheet, by itself, 
may support fungi growth and may not be fungi growth resistant, as defined herein. 
Examples of fibrous base sheets that typically support fungi growth are base sheets 
5 made with organic fibers such as but not limited to cellulose and other natural fibers. 
Examples of fibrous base sheets that typically are fungi resistant and do not readily 
support fungi growth are fibrous base sheets made with inorganic fibers such as but 
not limited to glass fibers, ceramic fibers, and rock wool fibers and other fibers such 
as but not limited to polyester fibers, nylon fibers, polypropylene fibers, and 

10 polyethylene fibers. Preferably, the fibers of the fibrous base sheet are able to 
withstand the temperatures required to effectively partially saturate or saturate the 
fibrous base sheet with the fungi resistant asphalt of the subject invention with little 
or no degradation or shrinkage of the fibrous base sheet (without significant 
degradation of the fibrous base sheet). In addition, to fibrous base sheets made of 

15 woven or nonwoven mats or scrim materials, the fibrous base sheet may be a 
fiberboard material and similar materials. It is also contemplated that the fungi 
resistant asphalt of the subject invention may be applied to other base sheet 
materials, such as polymeric films and various sheathing products, by coating one 
or both major surfaces of the other sheet materials with the fungi resistant asphalt. 

20 While polymeric film base sheets made of polymeric films able to withstand 
temperatures up to at least ISO^'C (300**F) for brief periods of time would be 
preferred, such as but not limited to polyester films and polycarbonate films (herein 
referred to "high temperature resistant polymeric films"), it is also contemplated that 
polymeric films that are not able to withstand such temperatures, such as but not 

25 limited to polyethylene films, might also be used for the base sheet (herein referred 
to as "low temperature resistant polymeric films"). 

The fibrous base sheets 12, 22 and 32 have a preferred Guriey Hill porosity 
of at least 20. The preferred porosity of the a fibrous base sheet facilitates the 
absorption by the fibrous base sheet of the fungi resistant asphalt applied to the first 

30 and/or the second major surfaces of the fibrous base sheet. By themselves, some 
of the fibrous base sheets may be too permeable to function as vapor retarders for 
many applications, such as but not limited to facing applications. However, by 
combining such fibrous base sheets with the fungi resistant asphalt, the permeance 
of the fungi resistant asphalt containing sheet material may be set so that fungi 

35 resistant asphalt containing sheet material functions as a vapor retarder to retard 



the transmission of water vapor through the fungi resistant asphalt containing sheet 
material to a desired degree. For example, the fungi resistant asphalt containing 
sheet material may be saturated and/or coated with the asphalt so that the sheet 
material (as measured in accordance with ASTM Test Designation: E 96 - 00 
5 entitled "Standard Test Methods for Water Vapor Transmission of Materials") 
exhibits a water vapor permeance rating no greater than 1 and, more preferably, 
approximately 1 grain/ft%our/inch Hg (no greater than 1 perm and more preferably, 
approximately 1 perm); a water vapor permeance rating between 1 and 10 
grain/ft%our/inch Hg (between 1 perm and 10 perms); or a water vapor permeance 

10 rating greater than 10 grain/ft%our/inch Hg (greater than 10 perms) to provide a 
vapor retarder or barrier for a faced fibrous insulation blanket, e.g. a faced resilient 
fiberglass insulation blanket, and other insulation assemblies or systems. 

The fungi resistant asphalt of the subject invention: has more fungi growth 
resistance than the asphalt has by itself without the fungi growth-inhibiting agent; 

15 preferably, is fungi growth resistant (as defined herein); and more preferably, is 
fungi growth resistant with no observable fungi growth (as defined herein). The 
fungi resistant asphalt containing sheet material of the subject invention: preferably, 
is fungi growth resistant (as defined herein); and more preferably, is fungi growth 
resistant with no observable fungi growth (as defined herein). 

20 It should be noted that the fungi growth-inhibiting agent used in fungi 

resistant asphalt of the subject invention may comprise one fungi growth-inhibiting 
agent or a combination or blend of two or more fungi growth-inhibiting agents to 
provide a broader or more efficacious fungi growth resistance for the fungi resistant 
asphalt containing sheet material. To avoid the exposure of the fungi growth- 

25 inhibiting agent in the fungi resistant asphalt to high temperatures, the fungi 
resistant asphalt of the subject invention may be applied to the base sheet through 
the use of emulsified asphalt application techniques. However, for the hot asphalt 
application techniques commonly used in the industry, the fungi growth-inhibiting 
agent should be able to withstand temperatures in excess of 150**C (300**F) for long 

30 periods of time, e.g. periods of up to about 12 hours, and, preferably, temperatures 
in excess of 1 75*^0 (350°F) for periods up to 60 minutes without significant 
degradation (temperatures commonly encountered during the preparation and 
application of the fungi resistant asphalt to the fibrous base sheet when making the 
fungi resistant asphalt containing sheet material of the subject invention). The 

35 following are examples of fungi growth inhibiting agents that withstand the above 
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temperatures for the specified times without significant degradation: 2-(4-ThiazoIyl) 
Benzimidazole (a chemical also known as "TBZ") sold by Ciba Specialty Chemicals 
under the trade designation Iraguard F 3000; silver zeolyte sold by Rohm & Haas 
Company under the trade designation KATHON; and Zinc Pyrithione sold by Arch 
5 Chemicals Inc. under the trade designation Zinc Omadine. 

In a preferred fungi resistant asphalt containing sheet material of the subject 
invention, the fungi resistant asphalt containing sheet material contains between 
200 and 2000 ppm (parts per million), more preferably between 300 and 700 ppm, 
and most preferably between 400 and 600 ppm of the fungi growth-inhibiting agent 

10 2-(4-Thiazolyl) Benzimidazole (a chemical also known as "TBZ"). In another 
preferred fungi resistant asphalt containing sheet material of the subject invention, 
the asphalt coating layer or layers each contain at least 2 grams of 2-(4-Thiazolyl) 
Benzimidazole ("TBZ") per each 92.9 square meters of coating. The fungi resistant 
asphalt is preferably applied to the fibrous base sheets in amounts ranging from 

15 about .03 to about .10 kilograms per square meter (about 6 to about 20 pounds per 
1000 square feet). 

The making of a sheet material that is fungi resistant by the inclusion of 2-(4- 
Thiazolyl) Benzimidazole ("TBZ") in the fungi resistant asphalt of an asphalt 
containing sheet material rather than incorporating the 2-(4-Thiazolyl) 

20 Benzimidazole ("TBZ") in an asphalt free sheet material (e.g. a kraft paper sheet) 
during the manufacture of the sheet material has proved to be very beneficial. 
When tested in accordance with ASTM Standard Test Method for Determining Fungi 
Resistance of Insulation Materials and Facings Designation: CI 338-00, a fungi 
resistant asphalt containing sheet material using a particular kraft paper sheet with 

25 an asphalt coating layer containing about 2 grams of 2-(4-Thiazolyl) Benzimidazole 
("TBZ") per each 1000 square feet of coating (about 2 grams of 2-(4-Thiazolyl) 
Benzimidazole ("TBZ") per each 92.9 square meters of coating) had a fungi growth 
resistance substantially equal to the fungi growth resistance of an asphalt free 
otherwise identical kraft paper sheet containing about 5 grams of 2-(4-Thiazolyl) 

30 Benzimidazole ("TBZ") per each 1000 square feet of kraft paper sheet (about 5 
grams of 2-(4-Thiazolyl) Benzimidazole ("TBZ") per each 92.9 square meters of the 
kraft paper sheet). Thus, for similar efficacy against fungi growth, the inclusion of 
the 2-(4-Thiazolyl) Benzimidazole ("TBZ") in the asphalt of the asphalt containing 
sheet material rather than in the asphalt free sheet material resulted in about a 60% 

35 reduction in the usage of 2-(4-Thiazolyl) Benzimidazole ("TBZ"). 



Samples of the standard asphalt used by Johns Manville International to 
form the asphalt coating layers on facings of kraft faced building insulation were 
modified by adding quantities of TBZ and/or Zinc Pyrithione to the asphalt in parts 
per million (ppm). Five specimens of the asphalt with and without the TBZ and/or 
5 Zinc Pyrithione additives were then one-side coated on glass fiber filter paper (this 
type of filter paper does not support mold growth and is used as a noncontributing 
carrier for the asphalt). A sample of the number four specimen of asphalt was also 
one-side coated on regular 35 pound per 3000 square feet natural kraft paper to 
form specimen number 6, The variations shown in the table below were tested in 
10 triplicate for mold growth resistance in accordance with ASTM Test Designation G 
21 - 96 (Reapproved 2002) entitled "Standard Practice for Determining Resistance 
of Synthetic Polymeric Materials to Fungi". 

Specimen Specimen ID TBZ Zinc Week 1 Week 2 Week 3 Week 4 

15 ppm ppm 



1 


Asphalt Coated Filter Paper 


0 


0 


0.0.1 


2,1,3 


3,3,4 


4.4,4 


2 


Asphalt Coated Filter Paper 


500 


0 


0,0.0 


0.0,0 


0,0.1 


0,0.1 


3 


Asphalt Coated Filter Paper 


0 


600 


2,2.2 


2.3,3 


3,3,4 


3,4,4 


4 


Asphalt Coated Filter Paper 


500 


600 


0,0.0 


0.0,0 


0,0,0 


0.0,0 


5 


Asphalt Coated Filter Paper 


250 


300 


0,0.0 


0.0,0 


0.0,0 


0.0,0 


6 


Asphalt Coated Kraft Paper 


500 


600 


1.1.1 


2.2.2 


3.3.3 


3.3.4 



ASTM Test Designation G-21 has the following ratings for observed fungi growth on 
25 specimens (Sporulating or Non-Sporulating, or Both): 

Rating 



None 0 

Traces of Growth (less than 10% coverage) 1 

Light Growth (10% to 30% coverage) 2 

30 Medium Growth (30% to 60% coverage) 3 

Heavy Growth (60% to complete coverage) 4 



The results indicate the following: 

1 . The asphalt with no fungi growth-inhibiting additives supports fungi growth 
35 and is not very fungi resistant. 



9 



2. TBZ added to the asphalt makes the asphalt dramatically more fungi 
resistant. 

3. Zinc Pyrithione added to the asphalt at the 600 ppm level does not provide 
a measurable fungi resistance benefit. 

5 4. TBZ used in combination with Zinc Pyrithione makes the asphalt 

dramatically more fungi resistant even at relatively low addition levels. The results 
suggest a synergistic benefit from the blend of these two fungi growth inhibiting 
agents. 

1 0 The results suggest the following: 

1. Asphalt without a fungi growth-inhibiting agent applied to naturally fungi 
resistant fibrous base sheets like polyester spunbond or a nonwoven glass mat will 
result in a composite product that is no longer fungi resistant because the untreated 
asphalt will support fungi growth. 

15 2. Applying a fungi resistant asphalt to one major surface of fibrous base 

sheets like natural kraft paper, organic roofing felts or other sheet materials that 
readily support fungi growth, will provide some added fungi growth resistance. 
However, unless such fibrous base sheets are saturated with the fungi resistant 
asphalt, the uncoated major surface of the fibrous base sheet will continue to 

20 provide food for fungi and support some amount of fungi growth. 

3. Applying a fungi resistant asphalt to both major surfaces of fibrous base 
sheets like natural kraft paper, organic roofing felts or other sheet materials that 
readily support fungi growth, will produce a composite product that is significantly 
fungi resistant and with proper design, a composite product with a no growth rating 

25 per the stringent ASTM Test Designation G-21 referenced above. 

The fungi resistant asphalt of the subject invention may contain an odor- 
reducing additive in an amount sufficient to significantly reduce and substantially 
neutralize the asphalt odor that would otherwise be emitted by the asphalt without 
adversely affecting the desirable qualities of the asphalt. For example the fungi 

30 resistant asphalt of the subject invention may include an odor-reducing additive of 
essential plant oil in an amount approximating 1 part by weight odor-reducing 
additive to 10,000 parts by weight asphalt. 

Preferably, each fungi resistant asphalt and each fungi resistant asphalt 
containing sheet material of the subject invention passes the ASTM Test 

35 Designation C 1338 - 00, entitled "Standard Test Method for Determining Fungi 
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Resistance of Insulation Materials and Facings", published August 2000. by ASTM 
International of West Conshohocken, Pennsylvania (referred in this specification 
and claims as "ASTM Test Designation C 1338 - 00"). As used in this specification 
and claims the term "fungi growth resistant" means the observable spore growth at 
5 40X magnification on the surface of an asphalt or an asphalt containing sheet 
material being tested is less than the observable spore growth at 40X magnification 
on either a white birch or southern yellow pine comparative specimen when the 
specimens are tested in accordance with ASTM Test Designation C 1338 - 00. As 
used in this specification and claims the term "fungi growth resistant with no 

10 observable fungi growth" means there is no observable spore growth at 40X 
magnification on the surface of an asphalt or asphalt containing sheet material 
specimen being tested when the specimens are tested in accordance with ASTM 
Test Designation C 1338 - 00. More preferably, each fungi resistant asphalt and 
each fungi resistant asphalt containing sheet material of the subject invention is 

15 fungus resistant (as defined in section 11.2 of the test) as tested by ASTM test 
designation D 2020 - 92 (Reapproved 1999), entitled "Standard Test Methods for 
Mildew (Fungus) Resistance of Paper and Paperboard", published August 1992, by 
ASTM International of West Conshohocken, Pennsylvania (referred in this 
specification and claims as "ASTM Test Designation D 2020 - 92"). Most preferably, 

20 each fungi resistant asphalt and each fungi resistant asphalt containing sheet 
material of the subject invention has a rating of 1 or less (0 or 1 as defined in section 
9.3 of the test) as tested by ASTM test Designation G 21 - 96 (Reapproved 2002), 
entitled "Standard Practice for Determining Resistance of Synthetic Polymeric 
Materials to Fungi", published September 1996, by ASTM International of West 

25 Conshohocken, Pennsylvania (referred in this specification and claims as "ASTM 
Test Designation G 21 - 96"). The text of ASTM Test Designations C 1338 - 00, D 
2020 - 92, and G 21 - 96 referred to in this paragraph are hereby incorporated into 
this specification in their entirety by reference. 

The fungi resistant asphalt may be applied to the fibrous base sheet to form 

30 the fungi resistant asphalt containing sheet material by different methods including 
the hot asphalt application techniques commonly used in the industry. For example, 
the asphalt of the asphalt containing sheet materials 1 0, 20 and 30 of the subject 
invention may be applied to one or both major surfaces of the fibrous base sheet 
with slot die extrusion coaters; applied to one or both major surfaces of the fibrous 

35 base sheet from a reservoir of asphalt with transfer rolls; applied to both major 
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surfaces of the fibrous base sheet by dipping the base sheet into the asphalt, and 
applied to one or both major surfaces of the fibrous base sheet by conventional 
spray on techniques. The asphalt Is normally applied to the fibrous base sheet with 
the asphalt heated to temperatures in excess of 120°C (250'*F) and typically, with 
5 the asphalt heated to temperatures in excess of 150**C (300''F). At these 
temperatures, the asphalt is readily absorbed into the fibrous base sheet by a 
wicking or capillary action without degrading the fibrous base sheet and for fibrous 
base sheets that normally support fungi growth, the fungi growth-inhibiting agent in 
the asphalt can increase the fungi growth resistance of the fibrous base sheet 

10 throughout the fibrous base sheet including the uncoated second major surface of 
the fibrous base sheet. 

In describing the invention, certain embodiments have been used to illustrate 
the invention and the practices thereof. However, the invention is not limited to 
these specific embodiments as other embodiments and modifications within the 

15 spirit of the invention will readily occur to those skilled in the art on reading this 
specification. Thus, the invention is not intended to be limited to the specific 
embodiments disclosed, but is to be limited only by the claims appended hereto. 
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